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Description 

BACKGROUND OF THE INVENTION 

The present invention relates generally to laser im- 
aging control systems. In particular, the present inven- 
tion is a film cartridge bar code scanner and controller 
for a digital laser imaging system. 

Laser imaging systems are commonly used to pro- 
duce photographic images from digital image input data 
generated by magnetic resonance (MR), computed to- 
mography (CT) or other types of scanners. Systems of 
this type can include a continuous tone laser imager for 
exposing the image on photographic film, a film proces- 
sor for developing the film, and an image management 
system (IMS) for coordinating the operation of the laser 
imager and film processor. 

The image input data is typically a sequence of dig- 
ital values representative of the scanned image. Image 
processing electronics within the IMS processes the in- 
put data to generate a sequence of digital exposure val- 
ues, each of which is representative of one of a plurality 
of intensity levels (eg., a grey scale) at a discrete pixel 
location on the image. The image processing electron- 
ics scales and maps the range of scanned input data 
values to a range of exposure values which will produce 
a useful, continuous tone photographic image. This 
mapping operation is necessitated by the nonlinear re- 
lationship between the input data and its visual repre- 
sentation, and the nonlinear sensitometric response of 
the photographic film to different intensities of light. The 
image processing electronics typically includes a lookup 
table of stored data characterizing the input data to ex- 
posure value transfer function. The lookup table is ac- 
cessed by the image processing electronics as a func- 
tion of the input data values to determine associated ex- 
posure values. 

X-ray and other types of medical imaging photo- 
graphic film are packaged in optically opaque containers 
(cf. eg. US-A-4 809 313). The film is usually renr>oved 
from these containers and loaded in an insertable car- 
tridge under darkroom conditions. The cartridge is then 
loaded into the laser imager. This is an inconvenient and 
time consuming task. 

Known laser imaging systems commercially availa- 
ble from the 3M Company of St. Paul, MN USA are con- 
figured to receive different types of film having a variety 
of sensitometric (light sensitivity) characteristics. Since 
the overall image input value to exposure value transfer 
function is dependent upon the film sensitometry, pa- 
rameters of these imaging systems must be adjusted for 
the particular film being used. Contrast and density con- 
trols interfaced to the IMS are manually actuated by an 
operator to accommodate different types of film in the 
3M laser imagers referred to above. These adjustments 
are made on a trial and error basis with test patterns, an 
inconvenient and inefficient procedure. 

A resealable imaging film cartridge and an opening 



and closing mechanism for use therewith are also under 
development by 3M. The opening and closing mecha- 
nism enables resealable cartridges with different sizes 
and types of film to be conveniently loaded into and re- 

s moved from the laser imager. Unfortunately, the setup 
procedures described above must be performed by the 
operator each time a cartridge of film with different char- 
acteristics is loaded into the imager. The convenience 
advantages associated with the resealable cartridge 

10 and associated opening and ctosing mechanism are 
thereby diminished. 

It is evident that there is a continuing need for im- 
proved control systems for laser imaging systems. The 
control system shoukJ enable an operator to quickly and 

IS conveniently configure the imaging system for different 
types of film. Other controlled functions which enable 
more precise control over the imaging system without 
requiring greater operator attention are also desirable. 
To be commercially viable, the control system must be 

20 reliable and of an efficient design. 

SUMMARY OF THE INVENTION 

According to this invention there is provided a laser 

25 imaging system as claimed in claim 1 herein. 

The present invention is a laser imaging system In- 
cluding a cartridge of photographic film, a machine read- 
able information bearing medium associated with the 
cartridge, a laser imager and an Image management 

30 system. Information characterizing the cartridge and/or 
the film is encoded on the information bearing medium. 
The laser imager includes a mechanism for receiving 
the film cartridge, a laser scanning system for imaging 
the film and a reading device for reading the information 

35 from the information bearing medium. The image man- 
agement system is responsive to image input data and 
controls the laser imager as a function of the input data 
and the information read from the information bearing 
medium. This system is efficient and reliable, and can 

40 be conveniently used with cartridges of different sizes 
and types of film. 

In one embodiment the information bearing medium 
is an optical bar code label adhesively attached to the 
cartridge. The laser imager further includes a cartridge 

4S opening mechanism mounted for movement with re- 
spect to the cartridge receiving mechanism, and a drive 
for driving the opening mechanism. The reading device 
is an optical scanner mounted to the opening mecha- 
nism. The information is read from the bar code as the 

so cartridge is being opened. 

In another embodiment the imaging system also in- 
cludes a display. Unique cartridge ID information is en- 
coded on the information bearing medium. The image 
management system stores film usage information rep- 

55 resentative of the amount of film remaining within each 
cartridge, and drives the display as a function of this in- 
formation. 

In yet another embodiment, the information bearing 
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medium includes sensitometric information for the film 
in the cartridge. The image management system in- 
cludes image processing electronics for processing the 
input data as a function of the sensitometric information. 

Still other embodiments of the system include a film 
processor. Film type information representative of the 
type of film in the cartridge is encoded onto the informa- 
tion bearing medium. The image management system 
causes the film processor to develop the film as a func- 
tion of the film type information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram representation of a laser 
imaging system in accordance with the present inven- 
tion. 

Figure 2 is an illustration of the laser imager shown 
in Figure 1. 

Figure 3 is top view of the cartridge shown in Figure 
1 . with a portion of the cover broken away. 

Figure 4 Is a bottom view of the cartridge. 

Figure 5 is a side view of the cartridge. 

Figure 6 is a top view of the cartridge receiving tray 
and the opening and closing mechanism shown in Fig- 
ure 2. 

Figure 7 is a side view of the cartridge receiving tray 



DETAtLED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A laser imaging system 10 in accordance with the 
present invention is illustrated generally in Figure 1. Im- 
aging system 10 includes imager 12, image manage- 
ment system (IMS) 1 4 and film processor 1 6. Imager 1 2 
is a continuous tone laser imager in one embodiment, 
and is configured to receive a cartridge 18 containing 
sheets of photographic film (not separately shown). IMS 
14 includes an input port 15 through which image input 
data generated by a magnetic resonance (MR), comput- 
ed tomography (CT) or other type of scanner is provided 
to imaging system 10. Imager 12 and IMS 14 use the 
image input data to image or expose film from cartridge 
1 8. The imaged film is subsequently developed by proc- 
essor 1 6 to produce a hardcopy of the image. 

A medium bearing encoded machine readable car- 
tridge/film information is associated with cartridge 18. In 
the embodiment shown in Figure 1 , the medium is an 
optica! bar code 19 which is affixed to cartridge 18. The 
film/cartridge information is read from bar code 1 9 by a 
device such as optical scanner 20. In addition to scanner 
20, imager 12 includes cartridge opening/closing mech- 
anism 22, microprocessor-based machine control sys- 
tem 24, film transport mechanism 26 LCD display 29 
and laser scanning system 28. Bar code scanner 20 is 
mounted to opening/closing mechanism 22 in the em- 
bodiment shown. 

Machine control system 24 coordinates and con- 



trols the operation of imager 12, and interfaces the im- 
ager with I MS 1 4. After a film cartridge 1 8 has been load- 
ed into imager 12, machine control system 24 actuates 
opening/closing mechanism 22 to open cartridge 18 
5 while scanner 20 Is simultaneously driven across bar 
code 1 9. All of the Information read from bar code 1 9 is 
transferred to IMS 14 by nriachine control system 24, 
some other information Is used by the control system to 
operate imager 12. Film transport 26 removes a sheet 
of film from the opened cartridge 18 and drives the film 
through an imaging station (not separately shown) un- 
der the control of machine control system 1 2. As the film 
Is being driven through the imaging statbn, IMS 14 and 
machine control system 24 causes laser scanning sys- 
tem 28 to expose the film as a function of both the Image 
Input data and the data read from bar code 1 9. The im- 
aged film is subsequently driven to film processor 16 by 
transport 26. IMS 14 is Interfaced to film processor 16, 
and causes the processor to develop the film as a func- 
tion of the data read from bar code 19. This system fa- 
cilitates a high degree of control over the Imaging and 
developing processes. 

Imager 12 is Illustrated generally In FIG. 2. As 
shown, imager 1 2 includes a drawer 30 which is opened 
to provide access to a cartridge-receiving base 32 into 
which film cartridge 18 Is loaded. Opening/closing 
mechanism 22 is mounted to drawer 30 for movement 
with respect to base 32. After film cartridge 18 has been 
loaded into base 32, drawer 30 is closed to seal the car- 
tridge within a light-tight compartment. 

Resealable cartridge 18 can be described in greater 
detail with reference to Figures 3-5. As shown, cartridge 
18 Includes an optically opaque polymer film-receiving 
tray 36 and a flexible, optically opaque polymer cover 
38 resealably mounted to the tray by optically opaque 
adhesive segments 40A-40D. Tray 36 is preferably 
molded in one piece from a relatively inexpensive and 
photo-inert polyolefin so that it Is economically feasible 
to dispose of cartridge 1 8 folbwing a single use. Tray 
36 includes a generally planar bottom wall 46, front wall 
48A, back wall 48B, and side walls 48C and 48D. Lips 
50A-50D extend outwardly from the upper edges of re- 
spective walls 48A-48D, and circumscribe a film access 
opening of tray 36. Adhesive segments 40A-40D are po- 
sitioned on lips 50A-50D, respectively. The forwardmost 
or leading edge of front lip 50A includes a number of 
cutouts 44 spaced from each other by projections 45. 
Cover 38 is a flexible and photo-inert sheet of material 
sized to extend over the film access opening of tray 36 
and mate with adhesive segments 40A-40D. In one em- 
bodiment, cover 38 is a metal foil, polymer sheet lami- 
nate. Front edge 46A of cover 38 includes a number of 
spaced apertures 42 whrch overt ie cutouts 44 on tray lip 
50A. Cover apertures 42 are engaged by opening/clos- 
ing mechanism 22 to peel cover 38 from tray 36. 

Cartridge tray 36 also includes feet 54, film guides 
56, bar code mounting platform 58 and platform spacers 
60, all of which can be molded into the tray as it is man- 
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ufactured. Feet 54 extend downwardly from bottom wall 
46 and support cartridge 18 within base 32 of imager 
12. Positioning lug recesses 55 extend into feet 54 from 
the exterior of tray 36. Guides 56 extend inwardly from 
walls 48A-48D to properly position sheets of film within 
tray 36. Bar code platform 58 is a planar surface fonmed 
by a recess In bottom wall 46, and functions as a mount- 
ing area for bar code 19. Platform spacers 60 are also 
formed as recesses in bottom wall 46, and are posi- 
tioned closely adjacent to bar code mounting platform 
58. 

Base 32 and opening/closing mechanism 22 are il- 
lustrated in greater detail in Figures 6 and 7. Drawer 30 
includes a pair of frame members 59 and 62 which are 
mounted to telescopic tracks 61 and 63, respectively, 
for reciprocal linear motion into and out of the light-tight 
compartment of imager 1 2. Base 32 is rmunted to frame 
members 59 and 62 and includes a bottom wall 64, front 
wall 66A and side walls 66C and 66D. Lips 68A, BBC 
arid 68 D extend outwardly from the upper edges of base 
walls 66A, 66C and 66D, respectively. Bottom wall 64 
also includes a scanner access opening 68, A pair of 
tray supports 70 extend upwardly from bottom wall 64 
and are positioned to engage the tray platform spacers 
60. A pair of positioning lugs 57 also extend upwardly 
from bottom wall 64 and are positioned to receive re- 
cesses 55 in cartridge feet 54. 

Opening/closing mechanism 22 includes carriage 
69, pressure roller 82 and carriage drive assembly 92. 
Carriage 69 includes an elongated base plate 71 mount- 
ed to guide track 72 for reciprocal linear motion below 
base 32. Guide track 72 includes an elongated track 
member 74 oriented parallel to the carriage path of mo- 
tion (perpendicular to base front wall 66A) and having 
its opposite ends mounted to drawer frame members 59 
and 62. Guide track 72 also includes a slide member 76 
mounted to the lower side of base plate 71 and slidably 
engaged with track member 74. Carriage 69 includes a 
pair of uprights SOL and 80R which extend upwardly 
from base plate. 71 at locations beyond the outer edges 
of base lips 68C and 68D, respectively. Pressure roller 

82 is an elongated member swingably mounted to car- 
riage uprights 80L and 80R by brackets 84L and 84R, 
respectively. Ends 86L and 86R of pressure roller 82 
have a circular cross section and are aligned with side 
lips 68C and 68D of base 32, respectively. The portion 

83 of pressure roller 82 between ends 86L and 86R is 
half circular In cross section, and Includes cartridge cov- 
er-engaging fingers 88. Fingers 88 and cartridge cover 
apertures 42 are positioned with respect to one another 
so as to be aligned when cartridge 1 8 is toaded into base 
32. Pressure roller 82 is biased toward engagement with 
base lips 68A, 68C and 68D by a pair of springs (not 
visible in FIGS. 6 and 7) which are connected between 
respective brackets 84L and 84R and carriage uprights 
80L and 80R. 

Carriage 69 and pressure roller 82 are driven by 
carriage drive assembly 92. Drive assembly 92 includes 



racks 94L and 94R, track gear drive assemblies 96L and 
96R, roller gear drive assembly 98, motor 1 00 and a so- 
lenokJ actuated linkage (not shown), all of which are 
mounted to can-iage 69. Bar code scanner 20 is mount- 
s ed to carriage base plate 71 in line with scanner access 
opening 68 of base 32. Racks 94R and 94L are mounted 
teeth side up to brackets 95R and 95L, respectively, 
which extend between frame members 59 and 62. 
Film cartridge 18 is k>aded into opened drawer 30. 
10 When cartridge 1 8 is properly positioned, lugs 57 will 
extend into recesses 55 of feet 54 and lips 50 A, 50C 
and 50D will be supported by base lips 68A, 68C and 
68D respectively. Bar code platform 58 is properly 
spaced from scanner 20 by the engagement of platform 
spacers 60 with tray supports 70, thereby enabling 
scanner 20 to accurately and reliably read bar code 19. 
Opening/closing mechanism 22 Is controlled by a ma- 
chine control system 24. After door 30 is closed, open- 
ing/closing mechanism 22 is driven through a cartridge 
opening stroke to peel cover 38 from tray 36 and provide 
access to film therein. Opening/closing mechanism 22 
is driven through a cartridge closing stroke to reseal cov- 
er 38 on tray 36 and thereby close cartridge 18 before 
drawer 30 is opened and the cartridge removed. 

During the cartridge opening stroke, the solenoid 
actuated linkage couples motor 100 to roller gear drive 
assembly 98, while disengaging the motor from track 
gear drive assemblies 96L and 96R. Pressure roller 82 
Is thereby rotated by motor 1 00 while carriage 69 is free 
to move along guide track 22. As pressure roller 82 ro- 
tates, its fingers 88 will engage apertures 42 and wind 
cover 38 onto the roller. Continued winding of cover 38 
onto roller 82 causes carriage 69 to be driven or "pulled" 
toward rear wall 48B of cartridge 18, thereby opening 
the cartridge. 

During the cartridge closing stroke, the solenoid ac- 
tuated linkage couples motor 1 00 to track gear drive as- 
semblies 96L, while disengaging the motor from roller 
gear drive assembly 98. Track gear drive assembly 96R 
is driven by gear drive assembly 96L through axle 97. 
The rotation of motor 100 causes gear drive assemblies 
96L and 96R to synchronously drive carriage 69 toward 
cartridge front wall 66A through engagement with racks 
94L and 94R, respectively. Pressure roller 82 is free to 
rotate as carriage 69 is driven back toward and over the 
front lip 50A of cartridge tray 36. Cover 38 is thereby 
unwound from pressure roller 82, and adhesively re- 
sealed to tray 36 through the force exerted by the roller. 

Bar code scanner 20 also scans bar code 19 
through bar code access opening 68 during the car- 
tridge opening stroke. Information encoded onto bar 
code 19 is therefore read from the associated cartridge 
18 at the same time cover 38 is peeled off the cartridge: 
Machine control system 24 controls the operation of 
scanner 20 as the information is read from bar code 19 
during the scan, and transfers the scanned infornoation 
to IMS 14. Other information read from bar code 19 is 
used by machine control system 24 to control imager 12. 
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The film/cartridge information encoded onto bar 
code 1 9 can include film information representative of 
properties and characteristics of film within the cartridge 
18. Alternatively or in additbn to the film information, 
cartridge information which uniquely identifies cartridge s 

18 and its manufacturing history can be encoded onto 
bar code 1 9. In one embodiment of imaging system 1 0, 
the types of film information encoded onto bar code 19 
includes information describing the size of the film within 
cartridge 1 8, the type of the film and/or film sensitometric io 
information. 

In one embodiment, bar code 19 is printed on ad- 
hesive label stock such as 3M ScotchlVlark 7863 label 
stock. The labels bearing bar code 1 9 are applied to plat- 
form 58 as cartridge 1 8 is manufactured. In the embod- is 
iment shown in FIG. 4, bar code 1 9 includes a clock sec- 
tion 1 1 0 and data sections 112,114 and 1 1 6 positioned 
on opposite sides of the clock section. Data sections 
112, 114 and 116 are divided into a number of fields of 
varying bit lengths{not separately shown). The film/car- 20 
t ridge information described above is encoded in prede- 
termined fields within data sections 112. 114 and 116. 
Clock section 110 includes evenly sized and regularly 
spaced bars at a spatial frequency which is twice the 
spatial frequency of the bars in data sections 112, 114 25 
and 116. 

In the embodiment shown in FIG. 6, bar code scan- 
ner 20 includes four separate electro-optical devrces 
121 . Each device 121 is positioned to scan one of clock 
section 1 1 0 and data sections 1 1 2, 1 1 4 and 1 1 6 of bar 50 
code 19. Devices 121 are Sharp GP2S05 photo inter- 
rupters with lenses in one embodiment. 

The filno/cart ridge information read from bar code 

19 when cartridge 18 is opened is used to control the 
operation of Imaging system 10. As shown in Figure 1 , 55 
IMS 14 includes system controller 120, image memory 
122 and image processing electronics 1 24. System con- 
troller 120 is a microprocessor based system including 
associated RAM and ROM (not separately shown) 
whk;h controls the operation of IMS 14 and interfaces 40 
the IMS to imager 12 and film processor 16. System con- 
troller 1 20 is also interfaced to image memory 1 22 and 
image processing electronics 124. Image input data re- 
ceived by IMS 14 is temporarily stored in image memory 
122 under the control of system controller 120. Because 4S 
of the nonlinear relationship between the image input 
data and its useful visual representation, and the non- 
linear sensitometric response of the film to different in- 
tensities of radiation from laser scanning system 28, im- 
age processing electronics 1 24 maps and scales the im- ^ 
age Input data to an appropriate range of exposure val- 
ues for driving laser scanning system 28. This mapping 
operation is performed as a function of the information 
read from bar code 1 9. Through machine control system 

24, system controller 120 controls the transfer of the ex- 55 
posure values to laser scanning system 28. Laser scan- 
ning system 28 generates a beam of radiation and scans 
the beam across the film as a function of information 



read from bar code 19. As the laser beam is being 
scanned, its intensity is modulated as a function of the 
exposure values to expose pixels of the image. The im- 
aged film is then transported to film processor 16 and 
developed as a function of the information read from bar 
code 19, These operatbns are described in greater de- 
tail below. 

Since film cartridges 18 are resealable, they can be 
removed from Imager 12 whenever it is desired to load 
another cartridge containing a different type or size of 
film, without wasting any film which may remain in the 
cartridge. A record or information bg for each cartridge 
18 loaded into imager 12 is maintained by system con- 
troller 1 20 using the unique cartridge ID information read 
from the associated bar code 1 9. Whenever a new car- 
tridge 18 is baded into imager 1 2 and its unique ID has 
been determined, system controller 120 determines 
whether or not the cartridge is one which was previously 
loaded Into and removed from the imager, or is a new 
and previously unused cartridge. If the cartridge 18 Is a 
previously unused cartridge, system controller 1 20 cre- 
ates a record for the cartridge. System controller 120 
also has access to information specifying the number of 
sheets of film in a new cartridge. This full cartrbge film 
count information can be programmed as a function of 
cartridge type. Controller 120 can then determine the 
full cartridge film count on the basis of cartridge type 
information read from the bar code. Alternatively, full 
cartridge film count Informatbn can be read directly from 
bar code 1 9. 

The records maintained by system controller 120 
for each cartridge 1 8 includes information specifying the 
number of sheets of film removed from or the number 
of sheets of film remaining In the cartrbge. A visual dis- 
play of this information can be provbed to an operator- 
through display 29. System controller 120 can also use 
this informatbn to provide a waming on display 29 in the 
event the supply of film in a cartridge 1 8 is depleted. The 
operation of imager 1 2 in the absence of film within car- 
tridge 18 can also be inhibited by system controller 120 
using this Infornriation. 

Film size information read from bar code 19 is used 
directly by imager machine control system 24 to control 
laser scanning system 28. Imager 12 can therefore be 
quickly configured to image film of differing sizes. 

Film sensitometric information and film type infor- 
mation read from bar code 19 are used by image 
processing electronics 1 24 to control the mapping of im- 
age input data to corresponding exposure values. In one 
embodiment of IMS 14. image processing electronics 
124 includes stored data describing a set of standard 
image input data to image density transfer functions. Im- 
age processing electronics 1 24 uses the sensitometric 
information in this embodiment along with a transfer 
function selected as a function of the scanned sensito- 
metric information to calculate a lookup table for the pre- 
cise characteristics of the film currently loaded in the im- 
ager. In other embodiments, the sensitometric informa- 
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tion read from bar code 19 is a sequence of set points 
used by image processing electronics 124 to create the 
appropriate lookup table transfer function data for the 
film. System controller 120 can also include a real time 
clock (not separately shown), and use the time differ- 
ence between the current date and the film manufactur- 
ing date (read from bar code 19) to adjust the lookup 
table transfer function data in accordance with pro- 
grammed relationships to account for known aging char- 
acteristics of the film. 

Film type information read from bar code 1 9 is used 
by film processor 16. Parameters of the film developing 
process implemented by film developer 16 differ for dif- 
ferent types of film. In one embodiment of Imaging sys- 
tem 10, film processor 16 includes a microprocessor- 
based control system (not shown) with process control 
information for different types of film stored in associat- 
ed memory. Film type information read from bar code 
1 9 is transferred to film processor 1 6 from system con- 
troller 1 20, and used by the processor control system to 
determine the appropriate process control information 
for the type of film being developed. In other embodi- 
ments, system controller 120 controls film processor 16 
as a function of the film type informatbn read from bar 
code 1 9. 

The imaging system of the present invention offers 
a number of advantages over those of the prior art. The 
bar code scanning system is cost effective and reliable. 
Film and cartridge information read from the bar code 
enables the imaging system to accurately control the im- 
aging and developing operations for different sizes and 
types of film. The system also enables easy and con- 
venient operator interaction. 

Although the present invention has been described 
with reference to preferred embodiments, those skilled 
in the art will recognize that changes may be made in 
form and detail without departing from the scope of the 
invention as defined in the append claims. 



Claims 

1. A laser imaging system (10), comprising: 

a reusable cartridge (18) of photographic film; 

a machine readable information bearing medi- 
um having an optical bar code (19) associated 
with the cartridge (18) to be readable therefrom 
and including information characterizing the 
cartridge (18) and film including unique car- 
tridge (18) ID information and film size informa- 
tion representative of the size of the film in the 
cartridge (18); 

a laser imager (12), including: 

a cartridge receiving mechanism (30), 



a laser scanning system (28) including a laser 
for imaging the film. 

a cartridge opening and closing mechanism 
5 (22) nriounted to the cartridge receiving mech- 

anism and arranged to open and reseal the car- 
tridge (18), and 

a reading device having an optical bar code 
10 scanner (20) for reading the information from 

the information bearing medium; and 

an Image nnanagement system (14) responsive 
to image input data and coupled to the laser im- 
is ager (12), for controlling the laser imager (12) 

as a function of the input data and the informa- 
tion read from the information bearing medium 
and wherein the image nr^nagement system 
(14) stores film usage information representa- 
20 tive of the amount of film remaining within the 

cartridge (18) and causes the laser scanning 
system (28) to be controlled as a function of the 
film usage information. 

25 2. The laser imaging system (10) of claim 1 wherein: 

the laser imaging system (10) further includes 
a film processor coupled to the laser imager 
(12) and to the image management system 
30 (14), for developing the imaged film; and 

the image management system (14) controls 
the film processor as a function of the informa- 
tion read from the information bearing medium, 

35 

3. The laser imaging system (10) of claim 1 wherein 
the laser imaging system (10) further includes 
means (58) on said cartridge for mounting the infor- 
mation bearing medium thereto. 

40 

4. The laser imaging system (10) of claim 3 wherein 
the laser imager (12) further Includes: 

a carriage (69) mounted for movement with re- 
4S spect to the cartridge receiving mechanism 

(30); 

a carriage drive (92) for driving the carriage (69) 
with respect to the cartridge receiving mecha- 
50 nism (30); and 

a mount (71) for mounting the reading device 
to the carriage (69) so that the Information is 
read from the information bearing medium as 
55 the carriage (69) is driven with respect to the 

cartrkJge receiving mechanism (30). 

5. The laser imaging system (10) of claim 1 wherein: 
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the laser imaging system (10) further includes 
a display (29) coupled to the image manage- 
ment system (14); and 



Patentanspruche 

1. Laser-Belichtungssystem (10), mil: 



kennungsdaten der Kassette (18) autweist so- 
wie mit Filmgr63endaten, die die GrolBe des 
Films in der Kassette (18) darstellen; 
einer Laser-Belichtungsvorrichtung (12), die 
folgendes umfaBt: 

einen Kassetten-Aufnahmemechanismus (30), 
ein Laser-Scansystem (28) mit einem Laser zur 
Belichtung des Films, 

einen Offnungs- und Schlie3mechanismus 
(22) fur die Kassette, der an dem Kassetten- 
Aufnahmemechanismus angebracht ist, wobei 
der Mechanismus die Kassette (18) offnen und 
wieder verschlie3en kann, und 
eine Lesevorrichtung mit einem Strichcode- 
Scanner (20), der die Daten von dem Datentra- 
ger Nest; und mit 

einem Bildverwaltungssystem (14), das auf die 
Bildeingabedaten anspricht und das mit der La- 
ser-Belichtungsvorrichtung (12) verbunden ist, 
um die l_aser-Belichtungsvorrichtung (12) als 
eine Funktion der Eingabedaten und der von 
dem Datentrager gelesenen Daten zu Steuem, 
und wobei das Bildvenwaltungssystem (14) 
Bildverwendungsdaten speichert, die das Aus- 
maf3 des in der Kassette (18) verbleibenden 
Films darstellen, und wobei daf Or gesorgt wird, 
daB das l_aser-Scansystem (28) als eine Funk- 
tion der Bildverwendungsdaten gesteuert wird. 

2. l-aser-Belichtungssystem (10) nach Anspruch 1, 
wobei: 

das LBser-Belichtungssystem (10) ferner eine 
Filmentwicklungseinrichtung autweist, die mit 
der Laser-Belichtungsvorrichtung (12) und mit 
dem Bildvenvattungssytem (14) gekoppelt ist, 
um den belichteten Film zu entwickein; und wo- 
bei 

das Bildverwaltungssystem (14) die Filment- 
wicklungseinrichtung als eine Funktion der von 
dem Datentrager gelesenen Daten steuert. 

3. Laser-Belichtungssystem (10) nach Anspruch 1, 
wobei das L^ser-Belichtungssystem (10) ferner ei- 
ne Einrtchtung (58) an der genannten Kassette aut- 
weist, die dazu dient, den Datentrager an der Kas- 
sette anzubringen. 

4. Laser-Belichtungssystem (10) nach Anspruch 3, 
50 wobei die l_aser-Belichtungsvorrichtung (1 2) ferner 

folgendes umfaBt: 



einer wieden/erwendbaren Kassette (18) mit 
photograph ischem Film; 
einem Datentrager, der maschinenlesbare Da- 
ten autweist, wobei der Datentrager einen der 
Kassette (18) zugeordneten optischen Strich- 55 
code (19) aufweist, der gelesen werden kann, 
und mit Daten. die die Kassette (18) kennzeich- 
nen sowie mit einem Film, der eindeutige Er- 



the image management system (14) controls 5 
the display as a function of the information read 
from the information bearing medium. 

6. The laser imaging system (10) of claim 1 wherein: 

10 

the information on said information bearing me- 
dium includes sensitometric information for the 
film in the cartridge (18); and 

the image management system (1 4) further in- ^5 
eludes image processing electronics for 
processing the input data as a function of said 
sensitometric information. 

7. The laser imaging system (10) of claim 1 wherein: 20 

the information on said information bearing me- 
dium includes film type information represent- 
ative of the type of film in the cartridge (18); 

25 

the laser imaging system (10) further includes 
a film processor coupled to the image manage- 
ment system (14) and the laser imager (12), for 
developing the imaged film; and 

30 

the image management system (14) causes 
the film processor to develop the imaged film 
as a function of said film type information. 

8. The laser imaging system (10) of claim 1 wherein: -35 

the information on said information bearing me- 
dium includes film size information representa- 
tive of the size of the film in the cartridge (18); 
and ^0 

the image management system (14) causes 
the laser scanning system (28) to be controlled 
as a function of said film size information. 



einen Wagen (69), der so angebracht ist, da8 
er sich im Verhaltniszu dem Kassetten-Aufnah- 
memechanismus (30) bewegen kann; 
einen Wagenantrieb (92), der dazu dient, den 
Wagen (69) im Verba Itnis zu dem Kassetten- 
Aufnahmemechanismus (30) anzutreiben; und 
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eine Befestigungseinrichtung (71) zur Befesti- 
gung der Lesevorrichtung an dem Wagen (69), 
soda3 die Daten von dem Datentrager gelesen 
warden, wenn der Wagen (69) im Vertialtnis zu 
dem Kassetten-Aufnahmemechanismus (30) 
angetrieben wird. 

5. Laser-Belichtungssystem (10) nach Anspruch 1, 
wobei: 

das Laser-Belichtungssystem (10) ferner eine 
Anzeige (29) aufweist, die mit dem Bildvenval- 
tungssystem (14) gekoppelt ist; und wobei 
das Bildvenwaftungssystem (14) die Anzeige 
als eine Funktion der von dem Datentrager ge- 
lesenen Daten steuert. 

6. Laser-Belichtungssystem (10) nach Anspruch 1. 
wobei: 

die Daten auf dem Datentrager sensitometri- 
sche Daten in bezug auf den Film in der Kas- 
sette (18) umfassen; und wobei 
das Bildverarbeitungssystem (14) ferner eine 
Bildverarbeitungselektronik aufweist, die dazu 
dient, die Eingabedaten als eine Funktion der 
genannten sensitometrischen Daten zu verar- 
beiten. 

7. Laser-Belichtungssystem (10) nach Anspruch 1, 
wobei: 

die Daten auf dem Datentrager Filmartdaten 
aufweisen, die die Art des Films in der Kassette 
(18) darstellen; 

das Laser-Belichtungssystem (10) ferner eine 
Filmentwrcklungseinrichtung aufweist, die mit 
dem Bildverarbeitungssystem (14) und mit der 
Laser-Belichtungsvorrichtung (12) verbunden 
ist, um den belichteten Film zu entwickein; und 
wobei 

das Bildverwaltungssystem (14) bewirkt, da 3 
die Filmentwicklungseinrichtung den belichte- 
ten Film als eine Funktion der genannten Film- 
artdaten entwickelt- 

8. Laser-Belichtungssystem (10) nach Anspruch 1, 
wobei: 

die Daten auf dem genannten Datentrager 
FilmgroRendaten umfassen, die die GroBedes 
Films in der Kassette ( 1 8) darstellen; und wobei 
das Bildverwaltungssystem (14) dafur sorgt, 
daB das Laser-Scansystem (28) als eine Funk- 
tion der genannten Filmgr68endaten gesteuert 
wird. 



Revendicatlons 

1. Systfeme de productbn d'image par laser (10), 
comprenant : 

5 

une cassette r6utilisable (18) de film photogra- 
phique, 

un support portant des Informatrans lisibles par 
machine et pr6sentant un code h barres opti- 
que (19) associ6 k la cassette (18), pour pou- 
voir y etre lu. et comprenant des informations 
caract§risant la cassette (18) et le film, y com- 
pris des informations ID particulidres de la cas- 
sette (1 8) et des informations de dimension de 
film, repr^sentant la dimension du film dans la 
cassette (18), 

un dispositif de production d'image par laser 
(12), comprenant : 

un m6canisme (30) de reception de cas- 
sette, 

un systdme (28) de balayage k laser, com- 
prenant un laser pour exposer le film, 
un m6canisme (22) d'ouverture et de fer- 
meture de cassette, mont6 sur le m6canis- 
me de reception de cassette et agenc6 
pour ouvrir et resceller la cassette (18), et 
un dispositif de lecture comportant un lec- 
teur optique (20) de code k barres optique 
pour lire les informations k partirdu support 
portant des informations, et 

un syst6me (14)de gestion d'image, qui r6pond 
a des donnees entrees d'image et qui est rac- 
cord6 au dispositif de production d'image par 
laser (12), en vue de commander le dispositif 
de production d'image par laser (12) en fonc- 
tion des donnees entrees et des informations 
lues sur le support portant les informations, le 
systSme (14) de gestion d'image m^nrtorisant 
des infornnations d'utilisation de film qui repre- 
sentent la quantity de film restant dans la cas- 
sette (18) et amenant le syst6me de balayage 
a laser (28) a etre commande en fonction des 
informations d'utilisation du film. 

2. Systfeme de production d'image par laser (1 0) de la 
revendicatbn 1 , caracterise en ce que : 

le systeme de productbn d'image par laser (10) 
comprend en outre un dispositif de traitement 
de film raccorde au dispositif de production 
d'image par laser (1 2) et au systeme de gestion 
d'image (14), en vue de d6velopper le film ex- 
pose, et 

le systfeme de gestion d'image (14) commande 
le dispositif de traitement de film en fonction 
des informations lues sur le support portant les 
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informations. 

3. Systdme de production d'image par laser (1 0) de la 
revendicatlon 1 , caract6ris6 en ce que le systfenrte 
de production d'image par laser (10) comprend en 
outre sur ladite cassette des moyens (58) pour y 
fixer le support portant les informations. 

4. Syst^me de production d'image par laser (1 0) de la 
revendication 3. caract^ris^ en ce que le dispositif 
de production d'image par laser (1 2) comprend en 
outre : 

un chariot (69) mont6 en vue d'un mouvement 
par rapport au mdcanisme (30) de reception de 
cassette, 

une commands de charbt (92) pour entratner 
le chariot (69) par rapport au m^canisme (30) 
de r6ception de cassette, et 
un support (71) pour monter le dispositif de lec- 
ture sur le chariot (69) de fagon k ce que les 
informations soient lues sur le support portant 
les informations k mesure que le chariot (69) 
est entrain6 par rapport au m6canisme (30) de 
reception de cassette. 

5. Syst6me de production d'image par laser (1 0) de la 
revendication 1 , caract6ris6 en ce que : 

le systems de production d'image par laser (10) 
comprend en outre un affichage (29) raccord6 
au syst^me de gestion d'image (14), et 
le syst6me de gestion d'image (14) comnr>ande 
Taffichage en tonction des informations lues sur 
le support portant les informatbns. 

6. Systdme de production d'image par laser (1 0) de la 
revendication 1 , caract6ris6 en ce que : 

les informations sur le support portant les infor- 
mations comprennent des informations sensi- 
tometriques pour le film dans la cassette (18), 
et 

!e systdme de gestion d'image (14) comprend 
en outre des moyens electron iques de traite- 
ment d'image pour traiter les donn6es entrees, 
en fonction des informations sensitom6triques. 

7. Syst^me de production d'image par laser (1 0) de la 
revendication 1 , caract§ris6 en ce que 

les informations sur le support portant les infor- 
mations comprennent des informations de type 
de film, qui represented le type de film dans la 
cassette (18), 

le syst^me de production d'image par laser (1 0) 
comprend en outre un dispositif de traitement 
de film raccord6 au syst6me de gestion d'image 



(14) et au dispositif de production d'image par 
laser (12), en vue de d^velopper le film expos6, 
et 

le syst6me de gestion d'image (14) am6ne le 
s dispositif de traitement de film k d§veIopper le 

film expos6 en fonction des informations de ty- 
pe de film. 

8. Systfeme de production d'innage par laser (1 0) de la 
10 revendication 1 . caract6ris6 en ce que 

les informations sur le support portant les d'in- 
formations comprennent des inforrDattons de 
dimension de film, representatives de ladimen- 
15 sion du film dans ta cassette (18), et 

le systeme de gestion d'image (14) amdne le 
sy St feme de balayage k laser (28) h 6tre com- 
mand6 en fonction des informations de dimen- 
sion de film pr6cit6es. 
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